Propidium iodide staining correlates with the extent of DNA degradation in isolated nuclei.
Gradual degradation of internucleosomal DNA is a hallmark of apoptosis and can be simulated by incubating isolated thymocyte nuclei in the presence of 5 mM Mg2+ and 5 mM Ca2+ at 37 degrees C. Staining of nuclei with the DNA binding fluorescent dye propidium iodide (PI) showed that intensity of fluorescence correlated with the extent of DNA degradation. PI fluorescence was increased in the presence of DNase I. Thus it seems that the cleavage of chromatin DNA by DNase 1 or by the endogenous enzyme increases the accessibility of DNA for the dye. No increase of fluorescence was observed in the presence of the known inhibitors of the endogenous endonuclease: Zn2+ and EGTA. However, the presence of Zn2+ led to decreased staining of the nuclei by PI and caused a shift in the scatter profile of the nuclei, suggesting that a conformational change of chromatin is induced by this ion. This correlation between intensity of PI staining and DNA degradation should be useful to compare endogenous nuclease levels in lymphocyte populations.